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(a) ^?4<t ! biaSl07'Jl'n*>/->7>*. Jt£fcWfi5^i?f&t£©J§i«*aj& 

(b) IS (a) ©mm^ir + ^TSSOlgS^mirabT, i£2g-&%©pH£#5 
8«±l::±#?-£-fc»--5lS ; 
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(e) »tt«w«v»»*tt©*ia(Eaj*»*js»3-a-*xa 

*-£A/T?fc*#ft. 

2. IS (a) d<jg^%fC*£E£-T5;i<>:£:^-trW#J§l©#ft. 

3. IS (a) *»««lO«*I^«i:E#t*u4SS5C*tHI*iS 1 
©#ft. 

4. 7J^+y->5>A«rl-5xh+yy7>Sttflt*Sl © ?j ft „ 

5. 7Jk3 + y->7>il ? f h + ->->5>«:^-tr«*^l © * ft . 

6. tt«W*Vi»*tt©»«t«J«**«ttl 2 0 < CJ^T©^^*^TSii*JS 
1 © * ft . 

7. fctt»ftv»»$ste©*«6«jiE«»a«tti 7 5 ica±©» j« 
1 © * ft . 

8. tkRW*v»fl(»tt©»jaiEia***«^^y — ^» x ^ y - ;k n - zf u n 
j - )v , -f v^D/w-Jk n -> r ^y-;uBL^-?-n^©s^-«^?»^-5p e fc'3 
a ft s ft * i SSI JW-t © tr , tt^JSi©^ft. 

1 © 7j ft . 



11. mm&. si o ot«±oi^*tt§-a. -«&tfH»7;u*;w7 

6 s . is** i 

12. tyi?/-Jk7i>, -;i?;-*75>, h u x * y - ;u 

7 5 > , tHV^P/W-il'TSy, f h7lf 1/>'<>F75>, 2 - (2 

-7$yxh*->) x^y-;w; 2 - (2-7$;if^7j;) x^y-jks 
ot-ene,oi^ft*^&'5Sit)i«sn^, st * jg 1 © # ft . 

13. IS (a) * £#5 0~i^2(D*Wv'7>tCM-r ; &^:;Ht-C^ViTfT 

^ n §s # « i num. 

1 5. 7;i'rJ+->->5>* i TfS^:«:Wr-5lt*JBl©*fife. 
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( t £ t? , '>&<i^2ooRsas!!acc,~c ) 7;i'3 + ->ST*t5, aou 
. #ffi-rs ©-c&ntf, 7)v*)v, yai^)v. Any>, ti7ir)^> 

1 6. # * © R * h * -> , Xh*->XB7'D# + ->T?*5gf*ai 5 © ft 

o 

ft. 

1 8. StSt/*-?^***!) 1 n m ~ 1 0 0 n mrolJlf-f X^ttSi 
* * 1 © # ft ; 

19. afc*ft«/xtt**->*ft«»»**o*iB 

Lfci6§l©/t^->£-?-©*®±K:-£-if> If * Jg 1 © # ft . 

2 o . aE«* t #*#»»6*tJi»*« i © # ft = 

2 1. *«tf->U:3>Xtt# , J , >Ah*S-&tfM!#*l©:&ft. 



2 3. ¥g#SfiT & o T . 

(a) '>6< tfe lli^TJPn + j'y?^*. itifcWii;v>}?f£14©JtFi&fij£ 

l9 5 0 pH*tt5l^«l*»«l/. * b T Wi 7 )V 3 * -> -> 7 > © SB # fll * # M 

t as # J! £ s C $ 5 I S ; 

(b) IS (a) ©tt*ttfc: + 0-fc»©**«*liiibT. gI^i©pH^*5 

(c) Ig (b) ^5#6n«p HAU#bfcI^«l«, itt«EWiS^S^tt 

(d) Ii (c) o«*«**ltftK8tie ; Stf 

(e) Kit tt»fiV»»*tt©»Mt « IS IS 

24. 3 >xi*Jif yf Atmtttr, at jg 2 3 ©*si:i^TS 



[ fg 91 © Jffl & t£ 9H 

m P H T ± J - 7 X 81 « # 7 4 to A * 8S jg T 5 * © * & 

# g te 1997^4^1 7B{iJ®©<Kitigfg6 0/ 0 4 4, 0 8 0^f©£J&£ 
sit U , ^OEHilStltSvltCiOuilCffi^iiSnS. 

%9i ©#g 

% 3fc a « © a m 

&*SIU8&©SS6££V>T, M- — (feature) ^-fX* ! 0 . 2 5 jtz m 

T tC jfi ^ < IC t3 n T ffi S ^ *& R C 3 M (int erconnec t RC delay), MJjffiMRZf 
#n*h — >©RIBj&*J:D*BK&ot:v»S. & SI S * (K) # tt£ l"? ;W JW « 
(interlevel dielectric) R ^ 4 I Fl S t <t (intermetal dielectric) 

*cistJ*iiTcn6oiai«**»«c6it'rsi:t#T**««. s ft ffl v» e 

ftT V* -> U # (dense silica) J: 0 * ft \Z <S v> ft « * * W "T -5 » » fit 

^77 (spin-on-g lasses) SI^KA«> 3 S i 0,07 y ift^5Xvfb# 

|l#IV»6tl«. &o^©W$;&tf«$#'Jv-te#j2.2~3.5©ieB©SI 

3£) 1 ~ 3 © *S H © SI fl ^ * W L/ # -S ± J # — 7 X (nanoporous) -> U * £ ffl V> 
«ffl07^D-f«»#ftlTV»4. # - 9 X -> U * tt , -tn**^/X>'*>«^f 
57 (spun-on glass) (SOG) S. ^ C V D S i O , \Z m V* *> tl Z> © t m U © S3 
Kfic. ^h5xh^->->5> (TEOS) £ IB V> -§> © > &tf«'?LU- 

, incite. 9 0 0 t C*T©^^^14, /hSttftlLlr-fX (<<T-f^DXl^^. 
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x. /\- ±\zmmz it z z t \z & q & z z & % . m&'&izmmftws-s 
*aoasai/!*oitai:**t5. -> u * w b # . Aswi:HTEos©ai» 

AlCtt-r-S^aittC^Defe/feStlS. EP#ff!iigIEP 0777669A2 ( 



:*-y#-5*R«flK©#*UV>«j6#fttt. »/ Jl' - V )\> ft « * m v> , ^ni:iO 
ItLfcS(£:i:J:0, i/jP*©ic>JU±©#^j&<fi&«fc*#fc^i£Ki!(>$l^ 

T3^ffift£*&^Si^H##teft#wt--5 i &3«^&s. nottt^^attT 
^-ne>©sm*f£tt;K.tf<£v> & «©*:©, cn^td8*«, * -r '> « © 

6 * « tt. *ft5©#j*»rB!#6*JiftS*.*J:5fc + #fc5fe*tt*W"r*. £ 
. jo*^^S.c/iRS-&©3SS«pHJc^<&#T-5. tn*#« Kt? v»t tt , £©ii 

S«pH~2Tftfea<. p H = 8 ~ 9 Ti^STiiJOt^. 

2ii©s*s- ^itS'g--r«'j:tit e to*a©iit9i'» x\tm%.mm\z & 
* a a k . tt«t/**asin-r*^t3i«ifi6T**. l a> b & *< e> , it tt m £ i& 
ft 8s an -r -s « -a- , #y v-^rtfttscffi^Tjisofitt^iEft-r^ui. ;& # 
«^/*«&^©^x/\-irc>viT'>*©H3^#:ic^flo$n7aitn«/ e te»f«cvi<h 
v> 5 * si * « © m £ u & . ^ *a * it- -t z> tt j* & * © ssfln t? « n 5 © 

ra^^*^^n§^,7> : E:-T©J;p7iJf%tt^*©^0&vwrl|jS-r^^^: 



%93 ©E g 

Slg±lC:)-ytf-77.6£*#3-T-^ >fftJBricf*&©©#8;T 



Jot, 

(a) '> 1S. < t h 1 mm <T> 7 3 * > -> 7 > & * ttlfcWiiSmffgttW&j&l&fiS 

(b) Ii (a) ©iSS^lr + tffcMO&SSrSxJnl'T, ^I^«©p HS» 

(c) ii (b) *»6#sn*pH*»±iH/fcB^ii*. mit&ft&^m&te 

(d) ig (c> ©i^*^**^^icra!i-rxe:s^ 

(e) igtt&«®USS£tt<0$«&J&^£^fg£1t-5Ii 

tt5©pH*f t?.S^«*f^t, *lT*7*3 ! lri'5'5>«) SB # ID * # fl? 

(b) Ii (a) + JD IT, 1£*!-&4*J©pH£*<j 
8J^±K±#S1t-3Ii ; 

(c) Ii (b) ^5pHiUSLfcg^ll«, t*tfc«M*<*»3Stt 

( d ) Ii (c) ©iS*4&***«fcl«-ria:;Rtf 
(e) KtfcRWfiv»*56ttc!)**IE«J«**«**-e-*ie 



#?gfpm, ««© state, x Affile 43 v>t m & £ ssim t z> mm*® 

□ 1r7.£tegftS#;£©J©tf : T'&:j£;£rT?. # $! 93 K £ •& <h , •fb^ftli* 

£tti#'f-5©K: + #fc&*SSiDT3>C£l;:«fct> ->7>*<l)n*##?$ft-S. # JC , 
$fl£©pH£iHg"g-5Ig;0<»<;k-5Ml£ (pH>8) JtiSStS. ft O © « 

**»^ + »ir**/t»*«Etty^ft:bftv». 

£ T £ 5£ T & -5 . « Jf © frl & -E" © it & IC . ^©:7.rJP£a*;*;«4 3 ©*# : £fflj£ 
ft ft b . ^n*<«aifcitA { yJKbt50* c © 7 a -tr x tt . 

-fr -5 o :«/DtXli, ^I.liSSftTyo-? (insulator on metal approac 
h) a* ffl v» s ft -5 « K « ^ — >ftSnft9iA-i:fe, y V > -tr > • 7° P "fe 
X (Damanscene process) ffl CD ¥ fi & £ x /\ — \Z h m ^ -5 Z. t ifi T? £ -5 . 

Blli, :7-f;PA©*3l«, ^«^SL^HSr^OFflcDBI^^^-r^77'-r*-5 
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•5 § © £ CD 5 j£ £ J* W £ , ^©RJStefe&a 4 *^ ~ #5 5 © 3g ffl © P H £ W 
-r-g.fcJe>©!»^^ ! bfee»-rJ:^fc-g-J65>ft^. 75>©J:5ftft»»tt 
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EOS) X.Z*9- h 7 * h 
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» fit* f -5 %> © T tt ft V> . 









Jfc « * v> # © * «t « tt , ifctt«HSV>J¥*tt®**IE «'J* tt £ T HI -5 ffl 
g , #£L<tt*£<T0£iaST^?£1-3t>©T&-5. HOtt(il«*H»»tt 
© & M tt tt , ff* Kliifil 2 OtPiT> ff^b<lifil 0 OtRTOW 

£W-f-5. &ttftffiff»tt&tt££4fcictt. ^ * y - )V . x * y - ;i> , n - y n 
/w-jK < v7D/w-Jk n-^^y-;PRUJ-?-ti?,©?i-&^^'&*n^^ 
, ffiss^rs^w-cttftvi. m<Df&tttm'&vnz>i&<Dik$i&)m^m5£te<?)m 

& & j£ tt tt , lit A«§Sl:ft^t«ri*«T?f 

m. , #*U<tt*#<±lHl*».*'r&»-r**>©T?**. iOH:R«ftuff»tt 
© *g & *& tt tt . » J L< « «I 1 7 5 =C ^ ± , »ll/<ft« 2 0 0 1C « ± © » £ 

* * -r * . jt»ftte#»tt»j«ai««»fctt. x?u>^'jn-;u, 



vyifv^-fro&ote.V' 1 )^ — & * l , 5 - ? > i? * — )V . 1,2,4-7 
^>hiJt-Jk l,2,3-^^>h'J*-*. 2-^f*-/DA>h^- 
;W . 2 - (kHD + ^^fJH - l.S-^DrtV';*-*, 1 , 4 - :/ * > 5> * 
— ;K 2 - ^ 3^ ;U - 1,3 - yn/Oyt-A, t F 5if 1/>^'J h 

^ 7 3 - ^ & # 'J # - ^ ^ £ ^ £ # . *t!j£g£f&-r-g> ! b©-T?«fc^. tfl © 

&WteV>»f£14©^«m^^&tf*£©£££«&-r£©lr*£:a:o. jg « ft gg 
Ri^S^tt©, -?ts.t>%. -t © y P "fe 7. © tftfls * ft T T * b -5 £ Jfc £ 

7 * -> -> 5 > f£ # , $f 2; b < IS . i^»^ftO*<)3tl%~*55 0 » M 
% © « # £ T * . ±D»il/V»«BH. S5%~84 5»T$D, IfcJfSK 

tt m i o%~^4 o % -e & -s . 

Sg%©»i^iS-r^. «fc 9 » * b V> «g H . S3 0 «~«I7 0 Sfeff 
SL<li|!)4 0%~*56 0 % T? & 3 . 

5 % ~ *tl 2 0 % T & -5 . 

# © -> 7 > *# * =E JHfc tt . $f £ b < « , »0~»2T$5. <fc 9 # £ b U 
*g ffl « , SO. 1~»1.5T*D, flfeff *K tt»0. 5-vft 1 . 2 tf**. 

. »©5'5>fctt?"**^tbtt*50~»0.2-T?*!). iOfftKlifiO.oo 

1 ~ i& 0 . 0 5tS!), IfejifiKltiO.O 0 5~»0.0 2T*5. 

# S b V> IB «fc 43 v» T , 7J^ + yy7>, «&tf?flS#»tt#«£. tt fc ffi 
t*»T***Stft*I»TTS«l/t«, £1 3 » ■*©"«, P H £ i& 8 



±, ffiL<B»8~^i2i:±#$t^oi: + »6lolS5:Slots. z\ti 

m & mtaZ z> z t L \zMf$.T & & & . pH©iii:ffl^^n§SSil 

, Wt< fcM%®tm<DT$7 J ^Artl'S^-Sfcfetr^^ft^fiv^coTab^^^T 

^^^tt«:fefc?.-r^#T*-g>o SI 0 OtKl, £ b < 

$5 l 2 5t:£l±> it)!fSKIi»l 5 0taJ:O*,«*t5, — »,' — «& 
^Hi7il'*^7 5 >> 7U-^7S >, 7 Jl' 3 - f 7 5 >RI/f n 6 Ol^i 

^yx^y-;PT5>, s^x^y — ;k73>. h 'Ji^y-^7S >, tMV 

^n/W-*7S>, f h7lf l/>^>?;>, 2 - (2-75/Xh*v) 
X. 5> J — )V ; 2 - (2-T=yx^;l/757) I ? / - J^Olf fl ©I^fT? 
$5. *>fTyoh>«:§WS75>Ol*li. fiSSSt (basicity constan 

t) k„, stCpK, = - i oggx^issns. » s u w m m \z *s v> t , & a 

OpK l «*30*i~S9O^BSt0#li. i DffibV»«ffltt»2~»6 TT 

XgiCJlOItSCICltSfeCT'SI.. * IS IC & f 3 X « IC « , ¥ # # # » 
, # U # A t M ( G a A s ) , y U 3 >RU!-> I) 3 > 4 t tffi^«l , 0« 

*. « . ig i -> ij □ > , # U -> U 3 > . 5flB->'J3>, Ilf^t->t^-> | j3> 
„ &.tf-&ftdr-r3i (S i O:) M l£ -t- n £ © iS 4fc £ n 5 A* , ffi&8EB£ 

*- s © t tt & v> . i^i:ioT(J, *«©*ffiJbfclftfiU;fc:liK MiH, & » 
©¥J8BiiMftiiffc:J:-3'rfljj«sft*£jR, ft * , * ft « x a * * -> * ft * © * 

CO /1 ^ - > ffi # ft b T J; . ^©i^.ft^Ott, HIWCIl, SV\C»2 0 V 



v to / 



? a * - ? . JfiKttlT-f^D^-^-HT. J:r)« : iL<«^0.0 
\Z tt , ->U*, SE ft -f * . £ ft ? * > > g ft * > * 7^5X^A, 

e> x « ft # m c t> fc o t k » s * * . c © w jA t > -y 4 >v a a -> u * m sk * k. 

»*ttO«V>*«Otttt«"C**. dcDX^*<Eil-r-5fci*, I & I! <t ^ T ft , 

fi*€«*K±#s-a-*Jii:*«Tr*<5. c©j:3fra*tttt2 0 *c ~ £j 8 one© 

IB H . #i;L<«ift2 0 < C~;ft5 0 < CC9«£ffl, $e.lC«*52 0 < C~*«j3 5 , CcD«g 
H £ <h D 5 * . 

ic , z. <d 3 - y -r > ^ £*I^l:it . * * smc J: * £ > ^-^*-5^S/«j 

*Wffifr«KpH (> 8 ) T»4*-6*»ft**»J:0'b*«K^*:V»*»-a-*-ril 

mznz. v it # ^ t . MB#**»4'o*»KiiB-rtE-6KS«-Rtfy;i'ft** 
fifc^^^AfcjtjSTso&SfciJr/BRfcWfNitf^fc*. c © s / ^ ;wt 

SIS © ^©T?fr "5 C t * -5 . 09 *. « . 8 4 0 ~ 6 0 %OfiJflS© 

*« + *#tty;Hb;Rtfffi*tfE ( 18 H 35 < 2 . 5 ) S3eI;*©K + #& **©S 
jgfb&y ;P 37^ ;PA££j£-r*>©K: + #& *>©"?&«>. L- 7> L ft # £ > £ © * 7> 

T . ^-fJUAOWtt^aCftfS^Itttt****. ^ © ft to DlC , *?7©>gfl3£S«ffl 



m£M5£2-&Z>Z.t\z£r), iftoJSTKSSti. C0lgi;^lt53-r 

4>#<D&.&\ziaii&£m^z>z.twcgz>. ^©.t^&i&ftte, m 2 o v. ~ m 4 

5 0t»iL<BS5 0 X;-~m 3 5 0 *C , iDffiKliDl 7 5 "C ~ i& 3 2 0 

S±tCJg^$n-5. dW->U^>-&W#Uv-ffi^^(4, »*l/<i4»l.l~ 
**) 3 . 5 , J:0»*L<tt»1.3-»3.0, «t>#*L<tttti.5~»2.5 

<om mm £ * -r * . ->u*iaj««o»a-y--fX»i, *«jinm~^ioonm, «t 

Off * L< H»2 n m ~ 3 0 n m , &fc#£L<lS£)3 nm~js52 0 nmO® 
ITJ^. :©->'j3>^f » ?L £ # T . sao. 1 ~ *?J 1 . 

9 g / c m ' , ±0ffSL<tt»0.2 5-»1.6 g/cm 1 , gfc$f£b<tei& 
0 . 4 ~ *9 1 • 2 g/cm'cD^fflTS-S. 

;u *« * « -T s . & « ( « « ) m: , ftMv'J^o^att, 7;i-n^->s©-9-< 

X&u:-> U V -7-^y;Mkl,fc^^TO^-f iff I t D 0 7^3 
JMtJ&TCDOR/S i Jk(i*!)0.2~«l2TS5. 09 fc£ \ OR/S i ItiMT 

;p •» « w m m -t s \z «e v» (n-^K*->>xh + ->>^h*->) , mmm<Dm<D 
m m w m to r z> . f )Vit& izm&mitwi tvitimvm&te. r t ;u 3 * -> ;m& t 

1 (tfc«) 

■a- -5 . 



lii**, l l 2ml rof F7H- + ->-/7>, 6 l m l © h 

ijlf l/>y i Ja-iK^fiH-TJK 9.7 4ml t>* (fl&'f^ 



>) , S0!0.4m 1 CO 1 Mffig ( « H N O , , 1 M IC * 3K) £g£--r&;i<i:K«k 
0 f£ Si L . # It , £©«-&*&£, &#£&i^Lfcj&<£l.5fSFf§JM£fitbfc&. 
» # U fc . Jfc V> T , ;i©fitlg[#©-gl$£. 8*bft«>5, I^-JI-T50ii 
X # R b fc . c0t^il*OD1.5in 1 SB6ft7n , !!4'f>f • > 
ij3>£xA — 2500rpmt!3 0U>MI3fi)*ft/fc. © tfe . 

£ © •> x A - £ X - v > if 3- * > A ft It A n fc . CCf t > A* T « JE « £ « tfi A 
^7*fibT2 l/^©^S-e^-C5ftSB{rSStnji*.. 7 5 9S©ffi*tS«S£ET 

& V> T 1 7 0 ( Ctf3»ra ft j* * * , & V> T 8>J © :* - :/ > IC £ V> T 3 2 OttKS 

5 * fc . * K , ^iA-S?&Sll> I3t**rft*ffl^T7-f JPASIftbTtO 
»*2fctfBSr**fc£bifc. JH«r*tt:7-r.«'A©*JLflEfcffiWb#S. 1.0© 
B#tS$UJ1 0 0%©^-fL*-e*>3, 1.4 6«i!5&&©^?L«0%©v''J#-e$> 

6 „ 7w;pa©#?l*. ««j(sa^fflw*oraoBi«ttHi*»6.B.«%>«>2it** 
i&tgnzifciL-DxgtiiZMmmttngn 5 %©x-^>^?^>A-ftic«cBbfc 

^ii^iViT^U^STMILfc. X - > ^ H* Pfl tt 2 # , 3 # , & Z* 5 # T & 

x - i? > if p# ffl ( # ) jp^(A) mmm 

1 1250 1.414 

2 1250 1.424 

3 1150 1.404 
5 9 50 1.418 

mmm 2 

><>xA-±Kiateit«s-a-. — jg©«»fi*"r«*a:Wn i wx-^>^UTftft 

S-a-*.We#tt»**^b*:3ft t e», 12 2ml ©^h^Xh* 6 1m 



1 O h "J I f 1/ > ^ 'J ^-il't; Jl'X-fJk 9.7 4m 1 © IB < > * . 
Xtf0.4m 1 O 1 MHSSl^t5itl:i5f ai/fc. # V> T , £ © S -& 

t*#*««b&««6i.5WHBia«ufca. # ai b . & k , ±timim& 5 0 

( » 4 m 1 ) * , * # b & £ > li'y-^TJS OStXt#Rlfc 
. Jfc K , Z. <D ft m. V )V m \ . 5 rn \ & mfcJ- * V 2 ± -Z 4 ^ > ^ • is x ) ^2 > V x. 
f\ - \Z m b , 2 5 0 0 rpmT30S>^@l«ILfc. fOl. £ © £ x /\ — £ 
I-i?>yf t >ArtlCAnfc. £ © ^ -V > A T fc* , -t-©l*J»lC7 5X©*H*#« 

- :/ > K 43 V> T 1 7 0tT3»PieiSt, # V> T SU ©*-:/> K *5 U T 3 2 0 

Jft ff "3 -8- . *ft6*»*fttfttl»KifeS!CoT»3!c*MIRI**#«flE7 5 % © X - i? 
>y^*>/X — rtfctt«bfc£i£(fc**THi;>&ST*l31b';fc. X - 5? > £f B# ISJ 
2 # , 3 , 5 # . & 1 O^TJ^fc. i**HT©Sl:§t. 



> 




* * 


( A ) 






1 




3 2 


0 0 


1.23 


2 


2 




3 7 


0 0 


1.17 


6 


3 




4 1 


5 0 


1.14 


9 


5 




4 8 


5 0 


1 .1 3 


4 


1 


0 


5 6 


0 0 


1.11 


3 



£ © #J « ft} SK # lc 7 5 >£^in-f-5:/n-t:x£t£i38-r-5. £ © Sti # £ -> U 3 

-5. ft} IK # & , jg # b * { 6> > 1 84.5ml Cf h 7 I h * >"> 7 >. 7 5m 



1 ODh'Jlf 1/>^U 3-JK^?JH-f 1 4.8m 1 ©K^f t>*. 
sy:o.6 lmi © i M«S*S^t'5-ii:J; O^Stfc. £©*!-& 

go & & & & mm v & w i . 5 m m m. wl l rz '& . vrz. x . ± is m s # 5 

Om 1 ^MK) tUL . ft&Lft*t&5.2 3m 1 ©t; I? / - *7 5 >SU:2. 8 
8m 1 ©MJx^l^^'Ja — Jkt; j(f JH- 7- )V & fat®-? Z> Z. £ \Z K) S J )V 

^f^fibfc. — e^iStSbT^Sftbfc. ^e- © & . z. © y ;u © - u (*5 

4ml) £ . & # L & <b > X^/-;U"e50fi»%»C^IRLfc= # Kl , £ © 3§- 

'/ )Vm 1 . 5 m 1 & ®fe?-'ry?±-Z4'f>3 L • y 'J 3 > i /\ - I: fi L . 2 
5 0 0 r pm-C30U>IHlHjlEj£JgU£:. 4li©7^;PA^ei©<J;9l:LTia 

, 1 7 0 "C © - > IC 3 # » # <A 3 2 0'C(D^-> r >tC3^fflAn-5Cli:. 
CiOftftStfc. "7xA-.£JfffliagtC)£aib7i:&. S*l7^;PA©jf*S.^ 

js#f*£fc£-r-5fcae>, i3t»«fS*f^Taitsff ofc. £ft*>©«!iA£©*s* 
«;Tfs*(c^-r. 3Rii:4a, <d 2 t m t J? m < -r fc *> ■& » 

■?n«»IS7 5%T?3^S.^5^) TX-i?>ybfc. X - v> > © & , # * 
©7^ JI/ASSfif t y^lCRl/- 1 5m 1 (D^^-^^^^'J-y^^ytU^ 
Lfcl 5 m 1 ^!)7t^>^^^■CS5gS3 Om 1 T'fttlfe. £ x A - £ , 7 
^ JKJtfl&^f. 2 5 0 r pm-Cl 5f3>ffllslfe$-ti-;fc&> £ ?> K 1 5 # K 5£ 
1 0 0 0 r pml:±lf, fty^lt^-f^ASI^ftJSSti-fc. £©}§*£ 

tt <£ ffl © '> & < i t> i mmm izm-s v tztf . &m<o8mffl£Quwnzm&i>it% 

© TT « fc o . JPASfttLfcft. ^/iA-$l 7 0t(!)*-^>l:3» 

ffl , *V^T 3 2 0 *C © * - 7* > 3 # ID A ft & . fOft, *> x A - * & 0 ffi L . 

© ^ IC m f . 

x.--j>ifmm ft & j? * ( a ) hst* 

( # ) ( W / M ) 



3 3 m 9700 1.176 

4 5 m 10350 1.135 

> ry x A - ± IC IsHS i« ® 5* * , * * ©***SflETr4*:£©«j£l$mx-3?>ifUT 
, 1 7 0'C©t-^>rttIiKISt5. S^lS^e., 12 2m 

1 (Dfh7lh*->->7>, 6 lm 1 ©l-'Jlf l/>yj3-)K^f JH- 
^ ;i/ . 9.7 4ml©Jft-f:*->*, Stf0.4mlOlM5SSS;S^t5Ii:l:i 

o^jibfc. & v> t , £©a<&tt**#s»ttufc**s.i.5WpiHa*bfc«. 

)ft 2fl L . ±fEfflffi#5 0ml£Si9fflb, gj^lft*! 3. 5 7 m 1 ffl 

t;x^;-^7i>^*ttt'5iii:ioy;i'S:^fibfc. £ © ;w £ — tfe 

.C«D!/A-©-a (»4ml) £ , ft^iaA^, X 
^;-;i-T5 Oli^CtHlfc. & JC , iOf K^Jl'M 1. 5ra 1 SlsIfSft 
•y^±T4-f>5 1 • •> U 3 > i - l: ffi I , 2 5 0 0 r p m T 3 0 g>^@fi)S 
J^bfc. 2iS©t©.t5&7>f;i'AS: J E-©J;5l:l/T«a$tfe 0 ^ 1 © x 
A - tt , X - > 4f © . 3 2%C3IffitSST3^^5 : f^il:tll 

. ZL © M ffl © & , 1 7 o"Cot-^>i:3»n, *^T 3 2 0 tO*-7*>l: 
3#raAn£££»Ci:0^xA-£f££l2li-£:. ^ 2 © ^ x A - « , 7 5 % © *g 

£©»!«©&, 1 7 0 "C © :t - ^ > K 3 # P^ , *HT 3 2 0 < C©*-^>IC3^ 

iilAn«cti:iO | )iA-sft*s*t. ft^cijiA-sftjfbfta. ^ n 



x- 5? > if «'*#«* IP* (A) JBSf*- 

32% 3750 1.178 



75% 4800 1.139 

x-v>^u. -> y )i ft. b & ic * - :/ > ft J* f * . & # b ft a* , 

184.5mlC9^h7Xh + ->->5>^ 75ml©h»JX5 1 ^>^y=i-^ : E 
^fJH-f 14.8ml OBi-f Ji^O. 6 1 m 1 © 1 MffiKS:! 

IW « «E U « , # ifl b . # Cl > Slffl'/JI't, ±Sii«:5 0m 1 ^lOffll 
. i*H/ft*f5 2.9 lm 1 ©2 - (2-73/Xh*->) X^/-;WS.^5.2 
0m 1 OhVxfl/>^ya-^ ; Ey^fJH-T^ : S:»ftt§i: 1 i:i:±D^S 

b fc . inciD, 2 - (2-Tsyxh^->) x^y-;H«*«snxv^vj 
. ^- © & > :o'>*c-« (»4mi) * , fU^l/ft^S. x^y-^-esos 

S 96 K Ifr IR b . #C K , ^©^■f?y;i/^J1.5ml«r(Hl^^^->'^±-t?4-1'>5 i 
• v U 3 > V x A — IC Jfi b , 2 5 0 0 r p m T 3 0 g> P.SJ [sUg f& b . ?g 2 © V 

±fStfrK#:50ml ; &S0aib, » # b & £ , 5.2 3ml 02 - (2 
-T5/Ih*->) X^/ — ^ I* 2 . 8 8ml © h 'J If I' > i"J 3 - ; 
^f;H-r;^SJ0t?>ii:(:±O^fitfc. i tl C i 0 , 2 - (2-T57 

x h ^ -> ) x ^ y - )v tfl %s m £ n x v> ft v> v )v © i i & n % £ £ * 5 v ;p a* ® 

S *l fc . IC'/^S-KtiUSSftl/ft. ^- © & > Z. <D V )V <D - m (84m 
1) £ , * # b ft *« 6 , I^/-^T5 0ll%i:f f bfc. ^ClC, dCOl&H?'/ 
JUS 1 . 5m 1 *Bfif t y i'±T4'f >f 3 /"7iA-C«U 250 

0 r pmT'3 0#^@S«»Lfc. SB 3 © 1/ ^ tt . ±!2itlB*5 0m 1 *10Ui 
b , ft # b ft # . .6.3 9ml © 2 - (2 - 7 571 X * / - ;U ft 

i.7 2m i oh'jif i/>^ | J3-jK;^fju-f 8s im t 5 ^ i i: i 
lift, i ni; i 5 - 2 - (2-75yxh=^->) i^z-j^t fjsntv^ 



>/ )i<d i 1 vOua<fpgsn>fc. io'/j^-^Kf Lt^^ft 

bfc ^ © & . £ (D JKZ> - SB ( » 4 m 1 ) £ . S # b £ , X^y-;UT*5 

0*«%ir^*i?Lfc. # K > ICf 1. 5m 1 t -^1^4^ 

> 5=- • -> U n > x A — IC J6 b » 2 5 0 0 r prat3 Og>HlfiieSf bfc. #C V> 
T , 3«S©>>xA-:£T£, JEJg^^ri*^*-* • /\' 7 7 * I t T 2 1 / # © 

jts-e^-wrtsejcsftnjitfx — v > if • •* > kih\z 2 o^^An, © & aft *i 

£ jg fr b . :nB, 4 5%©«^SS«:#-5fe*ICfTV^ «-*©*xA-*-t 
uT3»rU-?>^bfc. X - > ^ CO & , S-^Wy'-l-^A^IHie^lr^^JC 
gL, 1 5m 1 (D^*? * ^ )W =s 7 *f > & L ft 1 5m 1 CD7-feb>£"g^ 
•C^§gS3 Om 1 Tittlfc. x A - £ , 7 ^ 14*5 2 5 0 r 

pmTl 5g>[5]<|g£-£fcl£. £ £> !C 1 5$mi£$ 1 0 0 0 r p m IC ± > 
)V \ y^±TrH«ft<***fc. £©»ttttfifcfll©4>&< t fe 1 B# ^ ttF t^l 

£ b fc ** , &JH©8R$P.fl£D^*&K®^bfc*>©Tttfcfr:3;fc. 7-f Jl-At** 

b fc & . 7iA-« 1 7 0'C,Ct-7 r >l:3»K > *UT 3 2 0'COt-7>l: 
3 # ffl] A *l fc . *r<D'&, #xA-*«?)fflb.' Mftfi¥#rtelt c ki9Jff#.;K.tfjggT5? 

2-(2-T5/Xh^->) m& ( A ) JS #T * 

5% 4750 1.280 

9% 6300 1.2 5 0 

11% 6550 1.234 



1»J -4-*. 



1 ] 




1 1.5 2 2.5 3 3.5 4 



[ItliB] 1¥ 1 Ofl 2 1 B (1999. 10. 21) 

it *0ii 

i. &m±\zi-s-#-77.mn&?-7 L 4 > 9 z&fc-r z>tz$>v>jjm-e & o x 

(b) II (a) ©tt*#HC-t-#fc*©**S*inLT, MS^«I©pHS;» 
8«±fc±*3ii-*iS ; 

(c) II (b) *>5#6tl5pHiJlJ:ffl/&it*S. Ktfctt»*V»»»tt 

id) ii (c) ®is*»***ftfcB-r±«:;fttf 

2 . 7 3 ^ -> y 7 > •*< > 5£ : 

R 

I 

R-S i -R 

I 

R 

( s£ ^a<it>2o©RSii»4i:c I ~c < 7^3*->aSTr*D, 
D* t #ftt*-5*i-§-«> tftS ii. * * . + 7 x- — ;w , a o y > , ® & 7 

x = ;Uj&>&fc*»i:!>3fiSifcjl&3*i*» ) S*t4, §g JS 1 © # S; . 
3. #S#:gMT"£>r>T. 

(a) '>a<tuiso7;i'3*->->7>$> jfcR«*v>#«tt©*«fij£ 



(b) Ii (a) <D&m®\Z + fttzm<Dm.&&Witial<T> SS^feOp 



8f;il:i#St5II ; 

(c) IS (b) *'^#5n5pHAU#bfcI^«l4. Mtt^»SUff%tt 

(d) is (c) amm®)*:*Mm.\zM-tj:m;Rzf 

(e) RJt«B«v»»*tto»a»j***JK«s-a-sn:a 



INTERNATIONAL SEARCH REPORT 



Inta ona* Application Ho 

PCT/US 98/06491 



A. CLASSIFICATION Of SUBJECT MATTER y _ _ 11Jt4 . - 

IFC 6 C01B33/158 B01J13/00 H01121/316 



Acrorong to Intimaicnai Paten Cfasstf EaUcnttPGl Of tp botn naiomi tfass»fcalon ana ff>C 



a FCL09 SEARCHED 



Mrwnun documentation eeeicned {daseHicetbn eystam lo«a*od by dassiicafan symbols! 

IPC 6 C01B B01J H01L 



Oocum~rt»tK>n eearoied other than .TuntnumitDCMmsntation » the extent that even *cumort» *r» incudod n the fields ee< 



Etoctrortc data ceae consulted during (he Intemalawwl search <nam? otf data tase and. wnera practical, search taims Used] 



C. DOCUMENTS COHS1PSHEP TO BE RELEVANT 



Category- 



Citation M document, wtn Indjcatcn, wnere appropriate, of the retetfant passages 



R«tevar*toc4airnNo. 



JO M ET AL: "Evaluation of S102 aerogel 
thin ftlm with ultra low dielectric 
constant as an interroetal dielectric" 
MICROELECTRONIC ENGINEERING, 
vol. 33, no. 1, January 1997, 
page 343-348 XP004054530 
see the whole document 

WO 92 03378 A (US ENERGY) 5 March 1992 
see claims 1-9 

US 5 409 683 A (TILIOTSON THOMAS M ET AL) 
25 April. 1995 
see claims 1-11 



1-4,8, 
20,22,23 



1-5,8 
1-5,8 



Funher documents are iteiea in the continuation ot box C. 



ID 



=atem 1 am* fy members are iwad In awe*. 



* Special categories ol cited documerrta : 

"A" dceumonl celling the gensraJ stale of the art which ie not 
coneiSared to be of paitlcuiar relevance 
oarlierdeeuneri but publi&hed on or after the irtematlonaJ 
fling data 

"L" document which may ihrow denote an priority claim(ai or 
wnich ia cited to egtebfeh the publicationdete ©* anther 
c rati on or other »p*ci«l re noon (a 8 aoeclflecJ) 

"O ■ decurrant refernrej to ai oral dscbaure, use, exhtortion or 
nth»r means 

"P- docuncnt pucJishorf prior to IHs international King date t>ut 
later *%an the priority date claimed 



T~ later documcml puWbhod ater the ritemational filing date 
or priority date and not in contact wtth the appftcation but 
caeo to unceratanc the principle or theory jndeny ing me 
inv«enocn 

-JT document of particular rclovance: the claimed invention 
cannot De considered novel or cannot bs considered to 
mvoivo an invemke step when the document re taken atone 

"Y" document ot particular relevance: the aamed irvemon 

cannot be conaaeted to involve an en v en by ■ step *ren lha 
documeni is cemtmad win one or mere other men docx> 
merua, such cenfcinatien being obvious to a person »kHt*d 
m me an. 

"A" doorman! member of the aame patanl farmly 



Data of the actual completion of thwnternationai search 



7 July 1998 



Data of mailing ol the international aearcn reoort 



13/07/1998 



Name aixi mailing addnse* ot the ISA 

European Fafent Off left. P 8 561 B Patenllaan 2 
NL - 2280 HV Ri»©w«k 

Tel. (*3l-?0) 3*0-2040. T». 3t 651 epc rJ. 
Fax {+31-701 340-3016 



Authorized Ottic»r 



Hammel, E 



Form PCT/ISA2* 0 (second srmt) |Ju»r i»S 



INTERNATIONAL SEARCH REPORT 



Inte onai A Dps cation no 

PCT/US 98/06491 



C(ConUnuaUon) OOCUMEKTS CONSIDERS) TO BE RELEVANT 



Cogger/' 



Ciratcn ol ooournnt. wift Bjdwaticn.^ej* appropriate, of U» wtevant passages 



Relevant to daim Ho. 



P. A 



JO K -H ET AL: "Application of Si 02 
aerogel film with low dielectric constant 
to Internet al dielectrics" 
THIN SOLID FILMS, 

vol. 308-309, no. 1-4, 31 October 1997, 
page 490-494 XP004110323 
see the whole document 



1-4.8. 
20,22,23 



Him PCTJ1SAO10 Icoixkviticn o«*«r*n4 **»«!) <Ju*V I9S2J 



K 60 J 



VT^K C \J \J ^ — O \J 



INTERNATIONAL SEARCH REPORT 

.nfonnaUen en p acini family mamtmra 



tnto on* AppticAion no 
PCT/US 9B/06491 



Patent document 
cited in search report 


Pubiiajtron 
data 


Pctenl fanny 


PuDtcaion 
data 


WO 9203378 A 


05-03-1992 


DE 


69128073 


D 


D4-12-1997 






DE 


69128073 


T 


26-02-1998 






EP 


0497966 


A 


12-08-1992 






US 


5409683 


A 


25-04-1995 






US 


5242647 


A 


07-09-1993 






us 


5275796 


A 


04-01-1994 



US 5409683 



25-04-1995 



US 
DE 
OE 
EP 
W0 
US 



5275796 
69128073 
69128073 
0497966 
9203378 
5242647 



04-01-1994 

04- 12-1997 
26-02-1998 
12-08-1992 

05- 03-1992 
07-09-1993 



=cm PCT/U5A/2iii (pawn lamly arms<j UuJy lSWj 



(81)m^H E P (AT, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, I 
T, LU, MC, NL, PT, SE), O A (B F, BJ 
, CF, CG, CI, CM, GA, GN, ML, MR, 
NE, SN, TD, TG), A P (GH, GM, KE, L 
S, MW, SD, SZ, UG, ZW), EA(AM, AZ 
, BY, KG, KZ, MD, RU, TJ, TM), AL 
, AU, BA, BB, BG, BR, CA, CN, CU, 
CZ, EE, GE, GH, HU, ID, I L, IS, J 
P, KP, KR, LK, LR, LS, LT, LV, MG 
, MK, MN, MW, MX, NZ, PL, RO, RU, 
SD, SG, SI, SK, SL, TR, TT, UA, U 
Z, VN, YU, ZW 

7517 

-fXyh 3808 
(72)fgJE# 1*9*57. yx-AX-XX 

X* U *-&*B* U 7 *;Prz7*N94555, 

34906 

(72)»9§# y^>^-h, UU"-^ 
W — 4009 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

Gl IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



